Zn(II)/pyridyloxime complexes as potential reactivators of OP-inhibited acetylcholinesterase: in vitro and docking simulation studies.
In order to investigate the ability of metal complexes to act as reactivators of organophosphorus compounds (OP)-inhibited acetylcholinesterase (AChE), we have synthesized and crystallographically characterized three novel mononuclear Zn(II) complexes formulated as [ZnCl2{(4-py)CHNOH}2] (1), [ZnBr2{(4-py)CHNOH}2] (2) and [Zn(O2CMe)2{(4-py)CHNOH}2]∙2MeCN (3∙2MeCN), where (4-py)CHNOH is 4-pyridinealdoxime. Their reactivation potency was tested in vitro with a slight modification of the Ellman's method using Electric eel acetylcholinesterase and the insecticide paraoxon (diethyl 4-nitrophenyl phosphate) as inhibitor. The activity of the already reported complex [Zn2(O2CPh)2{(4-py)CHNOH}2]·2MeCN (4·2MeCN) and of the clinically used drug obidoxime 1,1'-[oxybis(methylene)]bis{4-[(E)- (hydroxyimino)methyl]pyridinium} was also examined. The results of the in vitro experiments demonstrate moderate reactivation of the metal complexes compared to the drug obidoxime. On the other hand, it is clearly shown that the metal complex is the responsible molecular entity for the observed activity, as the reactivation efficacy of the organic ligand (4-pyridinealdoxime) is found to be inconsequential. Docking simulation studies were performed in the light of predicted complex-enzyme interactions using the paraoxon-inhibited enzyme along with the four Zn(II) complexes and obidoxime as a reference reactivator. The results showed that the three mononuclear metal complexes possess the required characteristics to be accommodated into the active site of AChE, while the entrance of the dinuclear Zn(II) compound is unsuccessful. An interesting outcome of docking simulations is the fact that the mononuclear compounds accommodate into the active site of AChE in a similar mode as obidoxime.